Chronicling the patient journey: Co-creating value with digital health ecosystems by Black, Shane & Sahama, Tony
This is the author’s version of a work that was submitted/accepted for pub-
lication in the following source:
Black, Alofi Shane & Sahama, Tony
(2016)
Chronicling the patient journey: Co-creating value with digital health
ecosystems. In
The 9th Australasian Workshop on Health Informatics and Knowledge
Management (HIKM 2016), 2-5 February 2016, Australian National Uni-
versity, Canberra, ACT.
This file was downloaded from: http://eprints.qut.edu.au/90062/
c© Copyright 2015 The Author(s)
Notice: Changes introduced as a result of publishing processes such as
copy-editing and formatting may not be reflected in this document. For a
definitive version of this work, please refer to the published source:
Chronicling the Patient Journey: Co-creating Value with Digital 
Health Ecosystems 
Alofi Shane Black and Tony Sahama 
School of Electrical Engineering and Computer Science, Science and Engineering Faculty 
Queensland University of Technology (QUT), Brisbane, Queensland 4000, Australia. 
alofi.black@qut.edu.au; t.sahama@qut.edu.au 
 
Abstract 
With the introduction of the PCEHR (Personally 
Controlled Electronic Health Record), the Australian 
public is being asked to accept greater responsibility for 
the management of their health information. However, the 
implementation of the PCEHR has occasioned poor 
adoption rates underscored by criticism from stakeholders 
with concerns about transparency, accountability, privacy, 
confidentiality, governance, and limited capabilities. This 
study adopts an ethnographic lens to observe how 
information is created and used during the patient journey 
and the social factors impacting on the adoption of the 
PCEHR at the micro-level in order to develop a 
conceptual model that will encourage the sharing of 
patient information within the cycle of care. 
Objective: This study aims to firstly, establish a basic 
understanding of healthcare professional attitudes toward 
a national platform for sharing patient summary 
information in the form of a PCEHR. Secondly, the 
studies aims to map the flow of patient related 
information as it traverses a patient’s personal cycle of 
care. Thus, an ethnographic approach was used to bring a 
“real world” lens to information flow in a series of case 
studies in the Australian healthcare system to discover 
themes and issues that are important from the patient’s 
perspective. 
Design: Qualitative study utilising ethnographic case 
studies. 
Setting: Case studies were conducted at primary and 
allied healthcare professionals located in Brisbane 
Queensland between October 2013 and July 2014. 
Results: In the first dimension, it was identified that 
healthcare professionals’ concerns about trust and 
medico-legal issues related to patient control and 
information quality, and the lack of clinical value 
available with the PCEHR emerged as significant barriers 
to use. The second dimension of the study which 
attempted to map patient information flow identified 
information quality issues, clinical workflow 
inefficiencies and interoperability misconceptions 
resulting in duplication of effort, unnecessary manual 
processes, data quality and integrity issues and an over 
reliance on the understanding and communication skills 
of the patient. 
Conclusion: Opportunities for process efficiencies, 
improved data quality and increased patient safety emerge 
with the adoption of an appropriate information sharing 
platform. More importantly, large scale eHealth initiatives 
must be aligned with the value proposition of individual 
stakeholders in order to achieve widespread adoption. 
Leveraging an Australian national eHealth infrastructure 
and the PCEHR we offer a practical example of a service 
driven digital ecosystem suitable for co-creating value in 
healthcare. 
Keywords:  eHealth, PCEHR, eHaaS, Service-Dominant 
Logic, eHealth-as-a-Service, Value co-creation 
1 Introduction 
A patient’s journey is predicated on information collected 
from patient data, test results and progress notes as they 
traverse the cycle of care. In most instances duplicated 
information is collected for diverse reasons and 
processes. Whilst it is considered a necessary burden, the 
healthcare professional recognises the value of timely and 
relevant patient information (Meijden 2005). More 
importantly, it is widely acknowledged that an effective 
health information sharing community must establish 
strong partnerships between all stakeholders in complex 
interdisciplinary ecosystems. Providing the “glue” for this 
partnership is the integrated electronic health record 
containing complete patient information. While the 
theoretical benefits of patient controlled health records 
point to a reduction in costs and medical errors, improved 
coordination, quality of care and better stakeholder 
communications, the practical benefits have yet to 
materialise (Steinbrook 2008). Moreover, the personal 
health record (PHR) - like many emerging Internet-based 
health-related services - tends to exhibit limited 
functionality and lack permanence (Gunter & Terry 
2005). Drawing a connection to the Australian 
implementation of a national personally controlled health 
record (PCEHR), mainstream adoption rates by 
healthcare practitioners and patients alike has been 
lacklustre. Since its implementation there has been much 
editorialising in popular Australian media regarding the 
lack of inclusive stakeholder governance, useful health 
information content, resistance by practitioners and 
unrealised consumer expectations.  
In response to its slow adoption and overwhelming 
stakeholder criticism, the Australian government 
commissioned a review of the PCEHR (LeMay 2014). A 
panel that drew from the health and technology sectors 
approached 200 organisations and individuals for input 
and feedback about the implementation of the PCEHR. 
Whilst the review establishes a critical checkpoint for the 
next phase of Australia’s National eHealth program, there 
exists a heavy reliance on qualitative analysis without 
locating the study within the broader eHealth domain of 
research. This perhaps influences the review panel to 
adopt the perspective of more vocal stakeholder groups. 
For example, control of the PCEHR remaining with 
patients at the urging of consumer representatives and 
privacy advocates (Australian Government Department of 
Health 2013). Yet there is an observable causal 
relationship highlighting a lack of confidence and trust by 
clinicians in a system where key information may be 
altered or hidden by patients.  
In contrast, the report brings light to the positive 
endorsement by stakeholders that Australia has 
established a strong national infrastructure base for 
eHealth. This includes the national Health Identifier (IH) 
service, Secure Message Delivery (SMD) standard, the 
National Product Catalogue and the National 
Authentication Service for Health (NASH) (Australian 
Government Department of Health 2013). Thus, the 
Australian PCEHR and an open standards infrastructure 
implemented by National eHealth Transition Authority 
(NEHTA) represent a nascent step towards a broader 
more patient-centered approach to the delivery of care 
and as such requires continued support from policy 
makers, healthcare leaders and providers in its adoption.  
Using the Australian implementation of the PCEHR as 
an example it emerges that although well designed, 
constructed and intentioned, policy and privacy concerns 
have resulted in a model that may impact future 
information sharing requirements. As a case study for a 
consumer eHealth initiative it is worthwhile examining 
the Australian context and the implications of 
implementing an electronic health record. In order to 
establish an understanding of how the PCEHR is being 
operationalized as part of a patient’s journey, a case study 
approach was selected. The study was undertaken using 
informal and unstructured methods to supplement an 
initial scoping review of the literature. It is exploratory in 
nature seeking to contribute to the knowledge by mapping 
clinical information flows and identifying stakeholder 
value propositions to develop a conceptual model for the 
sharing of complete patient information.  
The following case studies adopts an ethnographic 
approach by observing a series of unplanned healthcare 
events encountered by the lead researcher. Participating 
in the role of patient, the researcher chronicles a personal 
cycle of care following the discovery of elevated 
creatinine levels during a routine blood test. His journey 
reflects the dynamic and complex nature of healthcare by 
providing insight into information flows typical to the 
Australian public health system. More importantly it 
strengthens the notion that the patient is currently, and 
should remain the nexus of converging streams of 
information. 
2 CHRONICLING THE PATIENT JOURNEY 
2.1 Method 
The motivation for a “real-world” ethnographic approach 
was to establish an understanding of clinical practice and 
information flows within the Australian healthcare system 
from an outsider’s perspective. This ‘blackbox’ approach 
was adopted to obtain non-leading and unbiased 
information. Due to the dynamic nature of the patient 
journey, data collection from observation and informal 
conversations occurred through serendipitous encounters 
with multidisciplinary healthcare professionals and 
clerical staff. The researcher with training in qualitative 
methods conducted these activities in all settings framed 
by a series of research questions and study assumptions. 
Findings from a preliminary review of published and grey 
literature offer a formative evaluation of the PCEHR and 
related consumer centric electronic health models 
prompting the following questions: 
 How has the PCHR been operationalized for 
consumers within healthcare scenarios? 
 How has the introduction of the PCEHR been 
perceived by patients and healthcare professionals 
i.e. what is its value proposition? 
 How can contemporary patient information flows be 
optimised to better support the provision of care? 
 What broader implications and possibilities are 
offered by “Single Source of Truth” (SSOT) 
information sharing platforms that support the patient 
with “follow me” metadata information? 
We also observe from the literature that the potential 
for extant technologies and consumption models to 
deliver on the value proposition of all stakeholders 
engaged in a patient’s cycle of care is strong. Therefore, a 
key assertion for the overarching thesis is that service 
driven digital ecosystems will create and deliver on the 
value propositions of diverse stakeholders acting in 
symbiotic coopetition in a complex adaptive system. The 
central tenet is that the patient is the arbiter of value co-
creation with both healthcare providers & patient 
adopting the role of resource integrators within this 
digital ecosystem. Thus, this paper seeks to frame a 
discussion within a service innovation perspective in 
order to equip us with a common language to evolve a 
service driven digital ecosystem or eHealth-as-a-Service 
(eHaaS) and its underlying value constellation. Therefore 
it is useful to evaluate current clinical workflows to 
identify potential value propositions that emerge during a 
patient’s personal journey.  
Similarly, the use of logical data flow diagrams (DFD) 
as a graphical representation of patient information flow 
may provide further insight into the potential for 
information sharing and data optimisation. It must be 
noted however, that the DFDs included in this paper 
illustrate the researcher’s ‘blackbox’ view of how data 
moves through the system to provide a functional view of 
the patient journey.        
Figure 1: A patient's personal journey 
To that end, case studies were conducted at 
government and private primary and allied healthcare 
professionals located in Brisbane Queensland between 
October 2013 and July 2014 (refer Figure 1). The patient 
(lead author), is a healthy, active 53 year old male with 
no pre-existing medical conditions or disabilities. He has 
not visited a GP in the last five years and considers 
himself in “good shape” with a regular training regime 
and healthy diet. The patient’s selection of GP is typically 
based on convenience and as a result, his medical records 
are fragmented and distributed across geographic and 
national boundaries. Whilst the intent was to attend a 
general health check with a GP, what transpires is a 
sequence of events that encompasses multiple interactions 
with stakeholders loosely coupled and dynamically 
engaged thereby demonstrating the dynamic nature of 
healthcare. Figure 1 illustrates the patient’s journey and 
following is his narrative. 
2.2 Entering the Cycle of Care 
The patient registers for his personal eHealth record on 
the PCEHR website. As an early adopter, he wants to 
investigate the utility and value of a personal health 
record. Access to the system is secure as he must verify 
his identity before he is able to create a record which will 
digitally capture his personal details, information about 
next of kin, current medications, allergies, and advance 
care directives. He accepts the default privacy settings 
permitting general access to his records by healthcare 
professionals. 
2.3 Initial Clinical Event 
A medical centre is selected where the patient has no 
history and an appointment for a general health check is 
arranged. It is assumed that the centre is using the 
PCEHR as part of its clinical workflow. When the patient 
presents to reception, he is provided with a pen and 
clipboard containing a clinic registration form for the 
capture of personal details and medical history. The 
receptionist, when informed by the patient about his 
PCEHR indicates that the clinic is not using it. 
Similarly, the general practitioner (GP), describes the 
PCEHR as “unsafe” and lacking in meaningful 
information or functionality. A consultation with the 
patient is completed revealing no health problems but a 
routine blood test is recommended. A request written by 
the GP is given to the patient to take to a local pathology 
laboratory. A local laboratory is selected and a blood 
sample is taken.    
2.3.1 Observation 
 Patient information currently available in the PCEHR 
is requested by the clinic, handwritten by the patient 
and manually transcribed into the Clinical system. 
Highlights administrative overheads and data quality 
issues due to the interpretation of the patient’s 
handwritten information and potential data entry 
issues. 
 Perception of the PCEHR by clinical staff is poor 
presenting a barrier for potential quality and process 
improvements. 
 The patient plays a key role in clinical information 
flow with reliance on the patient to provide complete 
and accurate information and to relay information 
between multidisciplinary interventions.  
2.3.2 Value Proposition 
 Establishing a single source of the truth and the use 
of a unique identifier to access patient maintained 
information will streamline current clinical practices, 
reduce administrative overhead and improve data 
quality. 
 Healthcare professional access to complete lifelong 
patient information will facilitate more effective, 
personalised delivery of care and increased patient 
safety. 
2.4 Diagnostic Support Processes 
Patient receives an email from the GP inquiring about 
family history of kidney disease due to abnormal test 
results. The patient vaguely recalls medical issues with a 
close relative. GP recommends ultrasound and instructs 
patient to pick up a referral form from reception and book 
an appointment at a Radiology clinic. The patient collects 
the form, a 60 minute roundtrip, and schedules an 
examination with a radiology provider. At reception the 
patient is provided with a form and completes 
handwritten registration with his personal details. 
The images are printed by the attending sonographer 
for the radiologist to interpret and prepare a report. The 
sonographer is interviewed about the potential for 
electronic transfer of patient images and indicates 
interoperability issues particularly with GP practices. 
Hardcopy images and the radiologist report is prepared 
and given to the patient for delivery to the GP. A 
subsequent appointment with the GP results in a referral 
to a specialist at a public hospital, (to be organized by the 
GP). 
2.4.1 Observation 
 Manual collection of patient information and data 
entry into individual systems contributing to 
increased administrative overheads and the 
proliferation of data silos (Refer Figure 2.). 
Moreover, data quality issues are exacerbated by 
replicated manual processes coupled with a reliance 
on the patient’s memory regarding historical medical 
information. 
 The patient maintains a central role within the 
information flow in multidisciplinary scenarios. The 
patient’s memory, perception and communication 
skills impact their value as the primary information 
actor contributing both positively through 
collaborative engagement and negatively, in the form 
of poor information transfer. Some communication 
between healthcare professionals is in evidence but 
not observed directly. 
 The requirement for the patient to collect the referral 
letter from the GP’s reception for hand delivery and 
the completion of clinical forms with information 
already contained in the PCEHR. Two concerns 
emerge, 1) Interoperability issues limiting the 
transfer of patient information between 
multidisciplinary healthcare professionals and 2) 
Information privacy & security issues with the 
reliance on the patient to hand deliver hardcopy 
health information. 
Figure 2: Data flow for diagnostic support processes 
2.4.2 Value Proposition 
 Secure messaging and access to patient information 
controlled by data governance policies will reduce 
the impact of information silos and facilitate smooth 
patient transition between multidisciplinary 
healthcare events. 
 Data provisioning will minimize the impact of 
interoperability by facilitating access to data stored 
by the data creator/owner within an appropriate 
governance framework. There is no requirement to 
hand deliver patient information. 
2.5 Hospital Outpatient Processes 
Patient receives an appointment letter from outpatient 
services and arrives at hospital reception with ultrasound 
images and radiologist letter. Handwritten registration is 
now a familiar routine. Consultation with the specialist 
results in a request for further tests, Computer 
Tomography (CT) scan and Cystoscopy to be scheduled 
at the hospital and the supply of a prescription to manage 
the diagnosed condition. A discussion about the use of the 
PCEHR revealed a disengaged ambivalence by the 
specialist. It did emerge that the PCEHR is being used in 
some departments but not currently in the adult’s 
hospital. 
An appointment for a CT scan is arranged in the 
radiology department and the patient’s ultrasound images 
are scanned into the hospital’s system. The prescription is 
filled at a local pharmacy and the medication 
administered by the patient with associated side effects. 
Patient is later notified by email that his PCEHR had been 
accessed by the hospital but no new information is added. 
Two sets of CT scans are completed a few weeks later. It 
is noteworthy that the patient is contacted to return for a 
second set of scans while travelling home from the 
hospital increasing the patient’s unease. These feelings 
are intensified when no information or results are 
provided by the hospital. 
2.5.1 Observation 
 Validation and update of patient’s historical 
information from previous hospital visits suggests 
data siloing. Evidence of multiple data repositories 
containing copies of patient information that is 
potentially inconsistent due to data capture processes 
(refer Figure 3). Use of archival systems and 
processes for patient image data is a positive 
however, this is another strong indicator that multiple 
copies of patient information are distributed across 
systems. 
 Evidence that the patient’s PCEHR is being accessed 
indicate auditing systems are in place. No new data is 
added which may have been a missed opportunity to 
allay patient concerns about test results between 
consultations. This must be balanced with the 
potential risk of providing patient access to 
information that may not have been curated. The 
debate about when and how much information 
should be released to the patient needs to be 
considered.   
Figure 3: Data flow for hospital outpatient processes 
2.5.2 Value Proposition 
 An information sharing platform to facilitate up-
to-date curated information about a patient’s 
healthcare status will help reduce patient concerns 
and improve transparency and communication. 
 Opportunity to reduce data storage costs and 
administrative overhead, improve data quality and 
accuracy with access to a ‘single source of the 
truth’ patient metadata repository with links to 
relevant patient information. 
2.6 Surgical and Inpatient Processes 
Patient continues to take medication until a letter with an 
appointment for follow-up tests is received from the 
hospital. The patient undergoes the test and, following a 
consultation with attending specialists, agrees to surgery 
to be scheduled later in the year. A letter with surgery 
details and admission instructions is received by the 
patient. On the day of surgery, the patient arrives at 
reception and is provided with admission paperwork to 
collect hand written personal details, medications list and 
health assessment. Immediately prior to the surgical 
procedure the patient undergoes an examination by the 
anaesthesia team to identify any potential risks or history 
of anaesthesia related issues. 
Following surgery the patient is transferred to the ward 
and undergoes a four hour cycle of observations for vital 
signs (e.g. pulse and blood pressure) collected on a 
handwritten chart by nursing staff until his release two 
days later. When nursing staff are interviewed about the 
potential for wearable physiological measurement 
systems concerns about medico-legal issues are raised 
particularly with the quality and certification of these 
devices. The patient is released with a prescription for 
pain medication and aftercare literature. 
Figure 4: Data flow for surgical and inpatient process 
2.6.1 Observation 
 Manual collection and data entry of common patient 
information during admission suggest policies and 
procedures require current patient information and 
health status which may be placing unnecessary 
administrative overhead on the admission process 
(refer Figure 4). 
 Examination by the anaesthesia team highlights a 
requirement for current information however, there is 
a reliance on patient memory for key information. 
 Capture and recording of vital signs observations 
(every four hours) imposes an inconvenience for the 
patients in the ward and suggests a high 
administrative overhead.  
2.6.2 Value Proposition 
 Access to complete patient information in real time 
could be integrated into hospital admission, pre-
operative and post-operative protocols coupled with 
the introduction of integrated wearable physiological 
measurement systems. This move away from manual 
data capture and entry to information validation 
would significantly reduce administrative overhead 
and increase patient safety. 
2.7 Hospital Outpatient Processes 
The day following release from hospital the patient 
collapses losing consciousness and is taken to the nearest 
Emergency Department (ED) located at a different 
hospital. On presentation to the ED, the patient undergoes 
a triage assessment and a registration process to collect 
personal details and health status. Based on this 
assessment and the patient’s account of the events leading 
up to the event, he is fast tracked to the Emergency 
Planning Unit (EPU) for tests and treatment. He is 
released three hours later after an exhaustive suite of tests 
return normal results. No further health events occur and 
the patient meets with the specialist for his post-surgery 
follow-up six weeks later. The patient relates details of 
when he lost consciousness and based on his recovery, he 
is given the all clear by the specialist. 
The patient continues to access his PCEHR regularly 
over a six month period to find the message “There are no 
Documents available on the PCEHR in the last 12 
months”.  Whilst he is unsure whether the original issue 
identified by the blood test has been addressed, the 
patient is happy with the results of the surgery. 
 
Figure 5: Data flow for an emergency event and 
subsequent specialist attendance process 
2.7.1       Observation 
 There is a reliance on the patient’s capacity to relay 
key condition related information and personal 
identification details in emergency scenarios due to 
poor hospital system interconnectivity and limited 
access to patient information (refer Figure 5). 
 There is limited use of the PCEHR by healthcare 
professionals throughout the patient journey 
suggesting low adoption rates. Medicare and PBS 
records provide a token view of clinical & 
pharmaceutical events with no information about 
hospital events. These records however, provide a 
chronicle for facts and events highlighting its 
potential benefit for more contextualized 
information. 
2.7.2 Value Proposition 
 Whilst there are robust systems in place for patient 
identification and triage assessments, emergency 
scenarios present unique challenges that may benefit 
from an information sharing platform containing 
complete patient information. 
 The potential for the PCEHR to emerge as an 
information broker providing connectivity to 
information located with and managed by the 
information creator emerges. 
The results of the case study recognises that the cycle of 
care within the Australian healthcare system is effective 
and safe particularly at the point of care. Nonetheless, 
there are opportunities to further develop identified value 
propositions for optimizing continuous information flows 
within the cycle of care. Information captured to the 
PCEHR, whilst useful as a temporal roadmap for the 
patient journey, lacks the contextual detail that would add 
a more nuanced view of this information for consumers.   
3 Discussion 
The aim of this study is to establish a basic understanding 
of healthcare professionals’ attitudes toward the PCEHR 
while mapping patient information flows through a 
patient’s personal cycle of care. Utilising an ethnographic 
case study approach we provided a blackbox view of the 
patient journey within the Australian public healthcare 
system. Importantly, we identified the opportunity value 
of ensuring that patient information is visible to apposite 
stakeholders for optimal patient care. As antecedents for 
model formulation, the following section attempts to 
distil further concepts by discussing two key dimensions 
of the patient journey, information flow and stakeholder 
value propositions. We will then attempt to weave these 
concepts together with our findings into an innovative 
service driven eHealthcare model. 
3.1 Information Flow 
There remains a significant reliance on paper and 
paper/electronic based processes resulting in data quality, 
consistency and continuity issues. Redundant 
administrative practices perpetuating poor efficiencies 
and extra costs particularly in paper to electronic transfer 
of information is common practice. Emergency scenarios 
suggest a requirement for improved access to current 
patient history in order to accelerate the triage process 
and mitigate the requirement for unnecessary tests. There 
is also evidence of multiple patient data repositories 
containing transposed patient information observed at all 
touchpoints within the cycle of care offering significant 
opportunities for optimization. 
Effective information sharing with a focus on a single 
source of the truth (SSOT) will facilitate quality control 
functionality. More importantly, the current emphasis on 
aggregating patient information, (i.e. transferring data 
from one repository to another) should be realigned to 
compliment current clinical practice. It was observed that 
whilst healthcare professionals need to view patient 
information as part of their workflow, there is no real 
requirement to collect and store all patient information. 
For example, the patient’s ultrasound was viewed by his 
GP and they agreed the images be taken to a specialist 
who in turn viewed the ultrasound which was later stored 
by the patient. In effect, the transportation and archiving 
of these images became the responsibility of the patient 
and as a result may potentially be lost as future reference. 
A searchable shared information platform enabling the 
multidisciplinary care team to view health data collected 
during an event and stored in the Cloud will facilitate 
optimal clinical decision making, reduce reliance on 
interoperable systems and alleviate the burden of data 
management. More importantly, continuity of 
information is supported for all healthcare professionals 
as it traverses the temporal continuum of care. As an 
example, we present an envisioned information flow 
within a service-driven digital ecosystem by revisiting the 
emergency event and subsequent specialist attendance 
process illustrated by figure 5. With the current scenario 
we observe a critical disconnect due to limited access to 
historical information when the patient presents at the 
emergency department. Conversely, within a service 
driven digital ecosystem, patient information is stored in 
a private Cloud solution (eHealth-Infrastructure-as-a-
Service, eHIaaS) that is managed by the content creator. 
A unique patient identifier is used to access this 
information at a level of detail set by policy guidelines 
within an Information Accountability Framework (IAF). 
This permits patient meta-data to be stored in a patient 
maintained repository. Figure 8 defines the conceptual 
architectural model while the following scenario 
describes the reimagined patient journey. 
3.1.1 Exiting the Cycle of Care Scenario 
Revisited 
We pick up the patient journey where the patient has 
presented to the Emergency Department the day after 
release from a different hospital. The triage assessment 
and registration process is simplified as the patient is able 
to provide his unique identifier permitting access to 
accurate and current patient details and up-to-date 
medical history. The patient’s account of his condition 
and recent surgery provides valuable context to 
information in his health records made viewable by the 
eHaaS framework. Tests and treatment in the EPU is 
supplemented by lifelong patient information providing a 
more focused and rapid assessment of the patient’s 
current state and will remove the need for unnecessary 
tests. Above all, the EPU can view SSOT information 
about key healthcare events and tests. Similarly, 
information from the visit to the ED can now be viewed 
by the specialist during subsequent post-surgery 
consultations providing a more nuanced picture of the 
patient’s recovery process (refer Figure 6). Applying this 
scenario in a real world context, we begin to see the 
immediate benefits and potential for optimal quality of 
care available with improved information visibility 
between healthcare professionals. 
Additional benefits such as cost savings, process 
efficiencies, accuracy and continuity of health 
information begin to emerge when applying a holistic 
searchable information paradigm to the patient journey 
however, our interviews with healthcare professionals 
highlight a lack of confidence and trust in the PCEHR. 
Accordingly, we attempt to bring light to the factors 
impacting their perception and subsequent adoption of a 
national eHealth platform and its implications for a digital 
ecosystem.  
Figure 6: Envisioned data flow for an emergency 
event and subsequent specialist attendance process 
3.2 Creating Stakeholder Value Propositions 
Poor adoption of the PCEHR by healthcare professionals 
as first order consumers have resulted in a system that 
lacks meaningful information. This helps perpetuate a 
cause and effect scenario for consumers who in turn 
perceive a PCEHR that has no utilitarian value and will 
not use it. The overarching goal is to ensure meaningful 
information is available to authorised stakeholders when 
required. Similarly, perceived medico-legal concerns 
represent a significant barrier to adoption by healthcare 
professionals. This suggests that trust and confidence in 
the PCEHR by healthcare professionals must be 
understood to drive acceptance and usage of the system. 
Patient control of health records should be reoriented to 
align with a role based information governance 
framework with oversight provided by healthcare 
professionals. 
Patient attitudes toward involvement and 
responsibility for the management of their healthcare may 
vary subject to their patient profile. Whilst this case study 
identifies a level of ambivalence demonstrated by the 
patient towards managing his own health records it is 
clear that access to lifelong health records is observed 
favourably during healthcare events. This identifies 
shared access to lifelong patient information as a key 
value proposition for consumers however, the 
management of this information less so. 
Engagement of healthcare professionals is predicated 
on their individual value proposition within an ecosystem 
based on coopetition, thus the PCEHR must be perceived 
as a value co-creation and appropriation mechanism for 
all stakeholders. Whilst the introduction of an economic 
incentive scheme is driving adoption, this is negatively 
balanced by the current perception of risk coupled with 
the imposition of administrative overhead and disruption 
of clinical workflows. This suggests a paradigm shift 
recognizing that a service-driven approach will reduce 
administrative overhead, reduce the total cost of 
ownership of a technology solution and improve data 
quality and availability. 
Viewing the plight of the Australian PCEHR through a 
service-driven lens, we argue that a key dimension for 
adoption of eHealth initiatives at a national level begins 
at the micro level with the identification of individual 
Figure 7: Patient co-creation value chain example 
stakeholder value propositions. Lusch, Vargo, and 
Tanniru (2010) offer a view that the glue binding social 
and economic actors in a value network may be 
characterised by competencies, information and 
relationships with value propositions framing the 
interconnectivity between the firm and its suppliers and 
customers. Moreover, Lusch et al. (2010) posit that 
interconnections within the value network tend to persist 
through collaborative and non-coercive governance. 
Through this lens we begin to see the potential for value 
networks in a healthcare context as organic ecosystems 
with the patient at the locus of coordination for 
participating healthcare professionals to deliver 
customised service value in symbiotic coopetition. 
This suggests that stakeholders are operating in dual 
roles of producer and consumer or prosumer, a term 
introduced by Toffler in the early eighties when 
describing the effect of technology and the merging of 
these two distinct roles to co-produce value (Toffler 
1981). This brings light to the notion of increased reliance 
on consumer involvement and input the more 
personalized and knowledge intensive the service 
provided (Sampson & Froehle 2006). Maglio and Spohrer 
adopt this line of thought when they define service 
systems as “value-co-creation configurations of people, 
technology, value propositions connecting internal and 
external service systems, and shared information” 
(Maglio & Spohrer 2008). In this context the opportunity 
to address diverse perspectives inherent in eHealth 
programs demonstrate the potential for collaboration and 
co-creation to deliver informed clinical decision support. 
More importantly, it will position patient and healthcare 
professionals as resource integrators in the co-creation of 
value.  
Whilst we have identified value propositions from a 
healthcare professionals’ perspective it is equally 
important to identify the patient’s role as co-creator of 
value. Using the diagnostic support scenario from the 
patient journey, (section 2.3) we illustrate the potential 
for patients to co-create value within an envisioned 
eHaaS framework (refer Figure 7). When examining the 
eHaaS co-creation value chain, we see a continuity of 
information flow that appropriates value for each 
stakeholder as they collaborate and contribute to a 
common thread. Clinical decision support is augmented 
by transparent, accurate and timely information. It is our 
contention that establishing the PCEHR as a patient meta-
data repository, (a chronicle if you will), with access to 
searchable patient information in a secure information 
sharing environment will facilitate ‘single source of the 
truth’ role based views of relevant patient information. 
3.3 Evolving a Practical Information Sharing 
Strategy 
Subjective patient choice of interdisciplinary health 
services reflect a self-organising flexibility and dynamism 
characteristic of healthcare ecosystems. This suggests a 
reorienting of health information systems thinking away 
from the notion of moving data to central repositories. A 
potential solution is a searchable information model that 
makes information available for viewing by authorised 
users. We observe this model with current Internet search 
engines. Providing infrastructure to facilitate localized, 
storage of interdisciplinary clinical data in private and 
Figure 8. eHealth-as-a-service conceptual architecture and service alignment 
hybrid Clouds referenced by patient metadata tagging 
will encourage Single Source of the Truth (SSOT) 
information flows across the continuum of care. This in 
turn will optimise clinical decision making through 
continuity, accuracy and timeliness of information, 
reduce total cost of ownership (TCO) of information and 
communication technologies (ICT) and deliver clinical 
process efficiencies. More importantly, we begin to see 
the evolution of a digital health information ecosystem 
aligned with individual stakeholder value propositions. 
 As the cornerstone of an ‘eHealth-as-a-Service’ 
(eHaaS) digital ecosystem, an integrated PCEHR and the 
national eHealth infrastructure present a unique 
opportunity for Australian healthcare stakeholders to 
implement processes supporting efficient and cost 
effective sharing of lifelong health information. 
Predicated on Cloud computing concepts, we argue that 
an adaptive service-driven approach will accommodate a 
large number of disparate informational components 
drawing on a dynamic scattering of data sources. The 
objective is to deliver a single source of the truth 
authorised for the role of the information consumer. As 
an operational model, the success of eHaaS is reliant on 
the adoption of Cloud computing by healthcare 
stakeholders, best characterised by its just in time, 
scalable and elastic nature utilising Internet technologies 
for the provision of IT capabilities as a service. Similarly, 
the increasing democratisation of data requires a 
consolidation of cloud services that provide seamless and 
efficient access to health information from multiple 
platforms at any time from any location. 
In an enterprise context, microservices represents a 
move away from the over engineered and perhaps 
outdated Enterprise Service Bus (ESB) products that offer 
complex and often proprietary service orchestration, 
security and discovery extensions to an overabundance of 
standards (Stafford & McKenzie 2014). Further 
exploration of the potential for microservices, also 
described as “fine grained SOA”, a design pattern that has 
emerged in complex application scenarios due to its use 
of language agnostic APIs to enable independent 
processes to communicate with each other (Newman 
2014). Thus the microservice architecture gives emphasis 
to simplicity over complexity and is vendor agnostic 
(Kainulainen 2014).  
When applying an eHaaS approach, these services 
must be aligned to operational requirements in order to 
create value specific to the individual needs of the 
stakeholders. Thus, at an operational level encompassing 
clinical workflows and care process models, eHaaS offers 
an approach for identifying service models that will 
facilitate value creation, collaboration and knowledge 
sharing across the continuum of care. Figure 8 describes 
the potential alignment of services with eHealth 
requirements.  
In this context the opportunity to address diverse 
perspectives inherent in eHealth programs demonstrate 
the potential for collaboration and co-creation to deliver 
in situ clinical decision support with eHaaS. 
Figure 9. eHaaS- A service-driven information sharing framework 
4 Conclusion 
In the Australian context, a patient’s personal cycle of 
care encompasses multiple touch points with stakeholders 
loosely coupled and dynamically engaged in coopetition 
resulting in a value constellation that is largely 
horizontally integrated. As a result, the patient journey is 
characterized by healthcare events supported by 
redundant manual processes, systems that do not talk to 
each other and silos of information. 
First and foremost, it is the emergence of the patient as 
the nexus of a complex information ecosystem that 
strengthens the notion of a patient centred approach to the 
management of health data. Similarly, the role of the 
healthcare professional as creator and first order 
consumer of patient information should not be 
undervalued. Effective healthcare events are reliant on the 
efficient flow of patient information to support clinical 
decision making.  
Indeed, a central tenet emerges that locates the patient 
as the arbiter of value co-creation with both healthcare 
professionals and patient adopting the role of resource 
integrators (refer Figure 9). The goal is to establish a 
secure, dynamic and cost effective platform to support 
access to lifelong patient information. The result is a shift 
from episodic clinical encounters to a continuous cycle of 
care that will optimise healthcare delivery,      
It is envisioned that the PCEHR will provide the 
infrastructure and the impetus to improve information 
flows in clinical modalities however, our study suggests 
that visibility, completeness, security and direction of 
flow may be key antecedents for acceptance by healthcare 
professionals as first order prosumers. This also 
emphasises a requirement to build broad consensus that 
healthcare professionals can safely store their patient’s 
information in the Cloud. Our aim is to chronicle the 
patient journey making this information available for 
role-based access by all stakeholders in a patient’s 
personalised cycle of care. To that end, we are confident 
that service driven digital ecosystems will deliver on the 
value propositions of diverse stakeholders. The 
opportunity to establish eHealthcare models to facilitate 
continuity of information in a patient’s journey is strong. 
The implications for this evaluative study compels further 
scholarly discourse about the potential for service-driven 
digital health ecosystems that is predicated on making 
health information visible to healthcare professionals as it 
traverses the continuum of care. 
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